The use of the Minneapolis prosthesis was abandoned about 1955 by its originators, who had used it without acrylic for uncomplicated fractures of the femoral neck. This is the first report of its use with 'cement' fixation. It has been found to be very useful and reliable for arthroplasty of the hip in 57 patients with carcinomatous or other severe destructive lesions in the trochanteric region of the femur, being more convenient and easier to use than alternative prostheses and especially valuable in metastatic disease. Technical points relating to operative techniques are described, and postoperative Hamilton-Russell traction is recommended.
Introduction
In 1970 the senior author (KN) was consulted by a colleague in radiotherapy asking for help with a patient whose upper femur and lateral pelvis were painfully and severely infiltrated with breast carcinoma, especially in the trochanteric zone (see Figure 1 ). Radiation and pharmacological treatment had proved ineffectual. It seemed that the Minneapolis prosthesis might permit radical resection of the upper femur, and by combining it with a Farrar acetabular prosthesis the local problem was greatly relieved (see Figure 2) . The patient was able to walk with sticks for a further two years. Since that time the implant has been used with gradually increasing frequency.
Methods
A lateral Watson-Jones approach is adopted and the tendon of gluteus medius dissected completely from the trochanter. No adductor release should be considered until final reduction because the tension of the shortened adductors may provide valuable stabilization. It may be convenient to transect the femoral shaft with a Gigli saw prior to removal of the upper part of the femur. By tilting the fragment in different directions, soft tissue dissection is greatly facilitated prior to removal of the diseased bone. The lower femoral shaft is prepared using a T-handled (Acorn headed) Kuntscher nail reamer, with light curettage and suction.
It is surprisingly easy to misjudge the rotational position for the prosthesis. A trial reduction is imperative before cementing, and a definite rotational guide must be established at this stage. A rotation error was made on two occasions; it proved possible, however, to remove the prosthesis and re-bore the acrylic with the Kuntscher nail reamers prior to revised implantation.
If an acetabular cup is to be used it may well be placed in a rather 'closed' position, and inclination little above the horizontal may be appropriate. Again trial reduction is essential.
During closure soft tissues are approximated to minimize dead space, though some may be unavoidable and has proved harmless. One or two suction drains are used. The tendon of gluteus medius is sutured under tension to the deep surface of the fascia lata with the hip abducted, using mattress sutures of strong Dexon (or silk). The operation commonly requires one to one and a half hours. Operative blood replacement has been between 0 and 3 units and Dextran 70 is used for prophylaxis of thrombosis. Occasionally additional packed cells are transfused later. Because of the extensive soft tissue release, this implant may be very unstable in the early postoperative phase. Hamilton-Russell traction is therefore strongly recommended for three to four weeks using a small weight of 3-4 lb (1.35-1.80 kg). Skilled nursing and physiotherapy with careful medical supervision are essential and, though inconvenient for the patient, nevertheless help considerably in postoperative rehabilitation.
Patients: Between December 1970 and May 1984, 57 patients underwent this procedure. Their ages ranged from 24 to 96 years; all were aged 70 or over except for 11 suffering from malignant destruction of the upper femur, 2 aged 65 and 54 where failure had occurred after a previous prosthetic implant, and one with ankylosing spondylitis and a fractured hip. There were 20 men and 37 women. Four patients were specially reviewed by us for between 7 and 26 months. The first patient treated (IW, see Case 1) was under our care for about 5 years. Only 2 other patients have been followed up personally for more than six months (one for infection and one for arthritis); data on the remainder have been obtained from hospital records and general practitioner enquiry.
Results Table 1 shows the distribution of cases by diagnosis.
Early postoperative complications included dislocation of 4 hips, 3 of which needed open reduction. Three patients were put into hip spicas postoperatively because of very unstable reduction: in retrospect, these could represent errors ofjudgment, and it may have been better to fix the prosthesis a little higher in the shaft, although this does entail greater risk of fracture of the prosthesis (see Case 2). There were no late postoperative dislocations, even in the most unstable cases. There were no immediate deaths and no pulmonary emboli, but one deep vein thrombosis in the calf. All except 12 patients resumed walking postoperatively.
Eleven deaths occurred within three months of operation. Five of these were patients suffering from malignant disease; one patient was aged 96; one 83-year-old had been referred back from a geriatric hospital suffering from severe senility, and was recovering from bronchopneumonia and a fracture of the neck of the femur which occurred during convalescence from resection of a carcinoma; one 74-year-old (see Case 6) was found at post-mortem to have an unsuspected deep infection of the implant; one 84-year-old had another stroke a month after the implant; one very senile 80-year-old from an old persons home died in a geriatric ward; one case dislocated and died three days following open reduction (see Case 5). Serious postoperative complications are shown in Table 2 . Seven patients were transferred to (or back to) geriatric care following treatment. However, the operation rescued 3 from long-term nursing care.
In the majority of patients no significant shortening of the limb occurred, but in one a raise of 1I inch was provided (see Case 1). Except for the 12 patients who failed to walk postoperatively (Table 3) , all were discharged from our care walking with sticks or Zimmer aids. Some patients had abandoned all walking aids within several months.
Case reports
Case 1, IW, female aged 47: Metastatic breast cancer. This patient was the first to be treated by this procedure. In total she survived 13 years after mastectomy and 5 years after the Minneapolis operation (Figures 1 and 2) . She suffered severely, and with remarkable courage, from widespread skeletal metastases, despite radiation and endocrine therapy. In spite of pelvic disease, with an acetabular cup she walked for two years postoperatively with sticks. A hinge knee prosthesis was also used later to palliate pathological fracture of the opposite lower femur.
Case 2, KJF, female aged 51: Metastatic breast cancer. Extensive resection of the femur had been undertaken for metastatic disease. To maintain a reasonable length a very high setting of the prosthesis had been accepted. Permanent supplementary support with a long leg caliper was planned; however, the patient demanded very early mobilization at two weeks postoperatively, declined to use walking aids from an early stage and declined the long leg caliper. She was extremely active. The prosthesis fractured and was replaced with considerable difficulty. Her hip then gave no further serious trouble and she was active until the terminal stage of her illness two years later. We would not now accept so high a position of the prosthesis but would prefer shortening using a shoe raise. However, such a choice increases the risk of instability (Figure 3) .
Case 3, FH, female aged 75: Thompson prosthetic arthroplasty for a fracture failed after several years. The whole femur was grossly porotic. An attempt at revision with the McKee-Farrar hip failed and pathological fracture of the femoral shaft added to the problem. The situation was resolved using a Minneapolis prosthesis and Farrar metal cup. The long stem, with acrylic, acted as an intramedullary support. This patient accepted our caliper and had five years active life before a further fall comminuted the lower supracondylar region. The patient died with a gangrenous leg.
Case 4, RSN, Male aged 70: This patient had gross prostatic carcinomatosis of the side of the pelvis and upper femur. His pain was extreme and had resisted other palliative methods. A total replacement with the Minneapolis prosthesis and a Farrar metal cup was performed. The cup, even after cementing, showed slight give when pressed. The patient's walking never recovered but his pain was largely relieved to the end of his life five months later. Case 5, B W,female aged 87: This patient occasioned great heart-searching. She died four days after Minneapolis prosthesis with cup arthroplasty for fracture of the upper femur associated with an old failed prosthetic replacement following transcervical fracture. The hip was found to be dislocated at early postoperative X-ray on the ward. Open reduction was necessary and a plaster spica was applied with great difficulty due to obesity. The hip was still dislocated and the patient died before anything more could be done. Death was due to congestive heart failure and ischaemic heart disease, and chronic pyelonephritis. This hip had not seemed very unstable at operation. The surgeon personally supervised the patient's transfer to her bed, but it was later concluded that the surgeon should also supervise the immediate establishment of traction.
Case 6, CS, female aged 74: Fixation of a comminuted pertrochanteric fracture by a nail plate failed. Unfortunately the patient did not recover following a Minneapolis replacement and died four months later. She was found at post-mortem to have a deep infection which had not been suspected. At all stages this patient had seemed extremely senile and apathetic. Two other patients required prolonged antibiotic treatment. Both were revisions after failures of nail plates in whom there had been severe soft tissue damage prior to the revision surgery. These patients suggested to us that it might be justified to use the Minneapolis prosthesis in rare circumstances for the primary treatment of severe comminuted fractures in grossly osteoporotic patients. This method.has now been used 8 times with great success, though one 84-year-old with previous hemiplegia died one month postoperatively. It is clearly a method which is rarely appropriate and requires exacting judgment.
Special review
Four patients have been reviewed personally after completion of convalescence (Table 4) . They demonstrate that there can be good recovery of function despite extensive bone resection and detachment of muscles. 
Discussion
Several factors have been responsible for the limited follow up in this series, including the great age of many of the patients and the underlying pathology. As no other local surgeon is using this device, however, it is unlikely that any specific late complications would not have been brought to our notice.
The Minneapolis prosthesis was originally developed during the 1950s at the Evans and Reiley Clinic, Minneapolis (Bascom et al. 1959) . The device is a single component made in chrome-cobalt alloy. The spheroidal head is supported upon a long straight intramedullary stem. The lower part of that stem has a fluted cross-section and tapers. The upper stem is stronger, cylindrical and buttressed: it has, in effect, its own calcar. The diameter of the head varies from 38 to 53 mm. The total length of the stem is 24.5 cm and the tapering fluted end occupies 19 cm of this (Figure 4) .
The device was abandoned by its originators after the introduction of the long-stemmed Austin-Moore prosthesis about 1955. It was also felt that the Thompson and Austin-Moor prostheses had an improved neck calcar resting design. In our series, however, we have relied upon the strength of the Minneapolis stem and its fixation in the intramedullary canal of the femur. We do not use it where support from the calcar can be relied upon. It can be used in association with an acetabular cup, whether of metal or of high density polyethylene. Unlike its originators we always use it with acrylic cement and sometimes as a part of a total hip arthroplasty. It has a small but valuable place in patients with severe destructive disease or injury of the trochanteric region of the femur.
Whilst the operation is not difficult or time-consuming, the operator should be very familiar with major hip surgery. Postoperative care with Hamilton-Russell traction requires a high standard of nursing and physiotherapy without which we believe the implant should not be used. Two attempts at a similar operation with a long-stemmed Austin-Moore prosthesis were very difficult and succeeded only in one. The long-stem Charnley pro¢.;z esis commits the operator to total replacement and he has also to accept the small head and cup.
